Background: FertiQoL, which measures the Quality of Life (QOL) of reproductive partners, has been translated and used in 45 languages in the world. The reliability and validity of the original English version of FertiQoL have been confirmed. However, there is still no report on the reliability and validity of the Japanese version by a large-scale survey. This study aimed to examine the reliability and validity of the Japanese version of the FertiQoL scale for measuring the QOL of patients with reproductive problems. Methods: An unsigned self-filled questionnaire survey was conducted in patients undergoing infertility treatment at seven facilities in the Kanto area in Japan using the 34 items of the Japanese version of the FertiQoL scale. The study design was quantitative cross-sectional descriptive research. The investigation period was from April 2013 to April 2018. The contents of the investigation were attributes, FertiQoL scale, and distress scale. To determine the construct validity, principal component analysis, confirmatory factor analysis, and correlation analysis for each subscale were performed using SPSS Statistics Ver. 
Introduction
In 2015, there were approximately 424,000 recorded patients receiving treatment using assisted reproductive technology (ART) in Japan, with about 5.1% of the total number of births born by ART [1] . Moreover, both the number of births from infertility treatment and the number of estimated patients have also increased [2] . Nevertheless, patients who undergo infertility treatment suffer from stress because of the physical burden of the treatment, reducing their quality of life (QOL) [3] . Qualitative studies on the psychological consequences of infertility describe infertility as a devastating experience, particularly for women [4] [5] . Women who are undergoing infertility treatment have significantly greater mental suffering than men in terms of stress, anxiety, and depression [6] . In particular, women suffer from mental and economic burdens, as well as marital deterioration [7] . QOL in reproduction has been shown to be negatively correlated with distress, which needs to be reduced to improve QOL [8] . Maintaining the QOL of people undergoing infertility treatment is of paramount importance, and providing quality care that takes QOL into account is necessary as a comprehensive approach in clinical practice [9] . Therefore, an intervention that takes into consideration reduction of stress on both men and women and improvement of their QOL is necessary.
As for the current status of intervention studies, stress management has been implemented in infertile women in Japan, and this has been shown to improve their QOL [10] . In addition, intervention studies for improving the QOL of infertile couples are being conducted in other countries, and counseling and educational programs have been shown to be effective [11] .
Measurement of the QOL of infertile patients is based on the SF 36 [12] [13], WHOQOL [14] , EuroQOL (EQ -5 D) [15] , and Health Utilities Index (HUI) [16] , which have been used in previous studies as existing scales. However, these are comprehensive quality of life measurement tools in health and cannot be used to strictly measure the QOL of people with reproductive problems. However, the results of their large-scale survey regarding the reliability and validity of the Japanese version of FertiQoL were not completely clear.
The aims of this study were 1) to verify the reliability and construct validity of the Japanese version of FertiQoL when used in quantitative surveys of men and women during infertility treatment, and 2) to examine its concurrent validity in terms of relationship with distress.
Methods

Design
Following the aims of this study, a quantitative cross-sectional descriptive questionnaire survey design was used.
Definition of Terms
QOL: Quality of life of men and women with reproductive problems Distress: Therapy-induced mental suffering in the forms of stress, anxiety, and depression in men and women undergoing infertility treatments
Participants and Setting
The survey covered seven facilities consisting of a general hospital or a specialized infertility treatment facility that performs infertility treatment in Japan.
These seven infertility treatment facilities were located in the Kanto area of Japan. They were chosen as their primary physicians and nursing directors agreed to cooperate with this study and the facilities helped in the data collection by purposive sampling of participants from a convenience sample.
The selection criteria included outpatients who were receiving infertility treatment and men and women who can read and write Japanese. When infertile patients had mental illness or serious disease in the past, they were excluded considering the additional burden of this study. The sample size was calculated as 1700 participants. The number of subjects necessary for factor analysis was 5 to 10 times the variables [19] . The number of people required for the survey using the 34 items of FertiQoL (Japanese version) was 340 based on an assumed recovery rate of 20%.
Procedures
The nurse managers of the infertility treatment facilities cooperating with this study provided assistance in recruiting the participants by convenience sampling. The nurse managers and authors initially confirmed that all the participants met the inclusion criteria. The nurse managers then introduced the infertility patients to the authors. After obtaining permission from the infertility 
Survey Contents
Participants' Characteristics
The participants' characteristics included age, length of marriage, duration of infertility, infertility treatment period, significant medical history, significant gynecological disease, marital status, with or without of children, cause of infertility, nature of the current treatment, and frequency of changing hospitals/clinics.
Quality of Life
The FertiQoL tool developed by Boivin et al. 
Distress
The psychological distress of infertile couples was previously evaluated using the Japanese version of the distress scale developed by Asazawa & Mori (2015) [20] . This distress scale is a three-item inventory consisting of the following questions: 1) "Do you feel stressed by the treatment?", 2) "Do you feel depressed because of the treatment?", and 3) "Do you feel any anxiety from the treatment?". The response categories ranged from 1 (no) to 5 (yes). Higher scores indicate the pres- [8] , the Hospital Anxiety and Depression Scale (HADS) was used to examine the Dutch version of FertiQoL and its concurrent validity. In the present study, we used this distress scale whose number of items is small for measuring distress. The reliability and validity of this distress scale were reconfirmed.
Statistical Analysis
For data analyses, the following were performed using SPSS Ver. 
Ethical Approval
The Ethics Committee for Epidemiological Studies of St Luke's International University and the Institutional Ethics Committee of Tokyo Healthcare University reviewed and provided ethical approval for this research project. The questionnaires were anonymous and the private information of each participant was not identified. All the questionnaires were completed by the participants themselves and then returned directly and individually to the researchers by post.
Results
Characteristics of the Study Participants
We received 1243 responses (response rate: 66.6%) from the patients in whom 
Reliability of the Japanese Version of FertiQoL
Principal component analysis was performed to determine whether the factor loading matrix possessed the six subscale structure of the original version in the Japanese version of FertiQoL. The principal component loadings of all the 34 items in the six subscale structure were "Emotional", "Mind/Body", "Relational", "Social", "Environment", and "Tolerability" which ranged from 0.33 to 0.83, with 30.8% of the total variance explained ( Table 2 ). The principal component loadings of the subscales "Emotional" and "Social" did not exceed the recommended value of 0.40.
The overall Cronbach's α of the Japanese version of FertiQoL with 34 items was 0.92, and ranged from 0.67 to 0.86 in the six subscales. Although the Cronbach's α of the "Relational" subscale was 0.67 which was <0.7, it was considered acceptable as it was a required subscale for this scale. The Cronbach's α for the distress scale was 0.90, which indicated excellent internal consistency. These calculations confirmed the reliability of the distress and FertiQoL subscales.
Therefore, both scales showed internal consistency.
Validity of the Japanese Version of FertiQoL
For concurrent validity, the relationships among the Japanese version of the FertiQoL score, the six subscale score of FertiQoL, and the distress scale score were examined by determining Pearson's correlation coefficient. As shown in Table 3 , the FertiQoL and distress scale scores showed a negative significant correlation of r = 0.669 at the 1% level. The FertiQoL six subscale score and the distress scale score also showed a negative significant correlation at the 1% level. The correlation coefficient between the "Relational" subscale and the distress scale was r = −0.226 (p < 0.001), and the correlation coefficient between the "Environment"
and the distress scale was r = −0.193 (p < 0.001). Although it was a significant correlation, it had a low coefficient and weak correlation. However, the correlation coefficients between the FertiQoL "Emotional", "Mind/Body", "Social", and [22] . In a previous study, there was a difference in the Cronbach's α depending on the country, race, and language of the study subject. It is desirable for the reliability coefficient to be 0.70 or more [23] . The Cronbach's α of the "Relational" subscale in the Japanese version of FertiQoL was 0.67. Although these values were somewhat lower, we considered these levels as acceptable.
The results of both principal component analysis and CFA indicated the appropriateness of the six-factor structure. The principal component loading of all the 34 items in the six subscale structure ranged from 0.33 to 0.83. This range Concurrent validity was validated because a significant negative correlation was found between the FertiQoL score and the distress score. In the FertiQoL score and six subscale score, a weak negative correlation -strong negative correlation was observed for the distress scale score. From this result, a certain degree of concurrent validity was confirmed. Although the reliability and validity of the distress scale used for considering the concurrent validity have been confirmed, the use of scales such as HADS, which is frequently used globally, was better [24] [25]. For example, the QoL and anxiety and depression scores of the infertility patients were significantly negatively related when using FertiQoL and HADS [26] [27].
In addition, because the RMSEA was 0.58, this was considered to be the best fit model. An RMSEA of <0.08 is recommended for an "acceptable model" [28] .
The model exactly fits the study population. These results showed that the Japanese version of FertiQoL was as unidimensional as the original scale. Therefore, the Japanese version of FertiQoL is a measure with a certain reliability and validity. Also, as the model fit satisfies a certain criterion in the confirmatory factor analysis, it is determined that the model can be used clinically.
Implications
The QOL of Japanese patients during infertility treatment is particularly low compared with that of non-Japanese patients across the world. Among patients undergoing infertility treatment, Japanese patients had lower QOL scores than
Italian [29] , Romanian [30] , and Dutch [31] patients. However, the QOL of Japanese patients was higher than that of Taiwanese patients [21] . Thus, FertiQoL can be used to prevent QOL decline during infertility treatment. In particular, it is necessary to grasp which domains of Emotional, Mind/Body, Relational, Social, Environment, and Tolerability are unsatisfactory and need support in patients undergoing infertility treatment. This information can be used for counseling and individual correspondence.
Limitations and Future Challenges
In this study, a questionnaire was distributed to either a couple or a single partner visiting the surveyed clinics. The study participants were about 60% men and 40% women. As the cause of infertility is considered to be 50% each for the man and women, their recruitment should be equal. When using this scale in the future, factors related to the QOL of men and women undergoing infertility treatment need to be carefully identified, and support that does not reduce QOL should be considered.
Conclusion
The validity and reliability of the Japanese version of FertiQoL consisting of 34 
